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Two genes have a synthetic lethal interaction if the combination of two mutations, neither by itself lethal, causes
cell death. Such an interaction represents genetic buffering of one gene by another, and contributes to the
robustness of an organism to mutation. There are many other ways to describe the relationship between two genes
or proteins. We assembled a diverse collection of gene-gene and protein-protein relationships in S. cerevisiae,
including: homology, correlated expression, co-localization, common transcriptional regulation, chromosomal
proximity, similarity in phylogenetic profile, and physical interaction. We then examined synthetic interactions
from the systematic genetic analysis (SGA) of ~500,000 gene pairs. Here we characterize relationships between
the network of synthetic genetic interactions and other biological networks. Our analysis clearly demonstrates the
value of SGA in characterizing gene function. Furthermore, we have exploited discovered relationships to predict
synthetic genetic interactions, with potential relevance to multigenic human disease.
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